. Coal fly ash samples selected for each analysis. Feed coals originated from the Illinois Basin (IL), Appalachian Basin (App), and Powder River Basin (PRB) in the U.S. and the Witbank/Highveld coal fields in South Africa (RSA). The leachable REE in the samples were quantified by selective sequential extraction (SSE) while the solid crystalline phases were characterized by x-ray diffraction (XRD). Element maps were acquired via micro-focus x-ray fluorescence (µXRF) and yttrium speciation was analyzed using bulk and micro-focus x-ray absorption near edge spectroscopy (XANES). Sample numbers correspond to those used in Taggart et al. (2016) Figure S2. XRD spectra with background for PRB-FA1. The target fractions were: water soluble (F1), acid soluble (F2), reducible (F3), and oxidizable (F4). The leaching solutions were distilled water (F1), 0.11 M CH3COOH (F2), pH 2 NH2OH•HCl (F3), and H2O2/CH3COONH4 (F4). a R-factor is a measure of the mean square sum of the misfit of each data point, calculated as
2 where the sums are over the data points in the fitting region. 
